Principles and clinical applications of strain imaging.
M-Mode echocardiography, 2-D grey scale imaging and standard Doppler that constitute conventional echocardiography has been used for over many decades now. Although these modalities form the backbone in routine clinical echocardiography, its inability to objectively quantify left ventricular function at regional and global levels as well as its loading and heart rate dependency make conventional echocardiography an incomplete tool in clinical situations. Tissue Doppler imaging (which includes myocardial velocity, displacement and strain) has been successfully used in a variety of clinical situations, from investigations of diastolic function to implantation of bi-ventricular pacing for cardiac resynchronization therapy and even in preclinical diagnosis of genetic diseases such as hypertrophic cardiomyopathy. Strain imaging has been found to be superior to velocity in a variety of clinical conditions and enables us to quantify deformation as a measurable number in terms of regional myocardial deformation. Strain and strain rate have to be assessed together since they provide complementary information somewhat analogous to ejection fraction and contraction. This article has tried to simplify its principles, understand its limitations and know its utility to ensure having a better knowledge of this promising tool before one starts to actively use it. In this review, focus has been made on the physical, technical and also clinical aspects of strain imaging. In the new world of multi-modality imaging, cardiac magnetic resonance imaging (CMR) and nuclear perfusion scintigraphy (NPS) are the competitors of echocardiography, but it would be of interest to note that even these modalities are also adapting concepts of strain imaging (in CMR) and left ventricular synchronicity (in NPS). This only emphasizes the role of advanced echocardiography as a more economical and stand-alone modality visa vis the other two related technologies. The sooner we adapt to these advanced applications, stronger would be the ground to resolve technical and clinical issues. Strain imaging in its present form cannot win the game alone in this era of multi-modality imaging, but it is almost certain that with continued advancement, tissue Doppler and speckle tracking echocardiography based strain could play a pivotal role in a variety of clinical situations providing much needed incremental information.